Comparison of behavioral effects of nucleus basalis magnocellularis lesions and somatosensory cortex ablation in the rat.
Cholinergic neurons in the nucleus basalis region of the forebrain project to various portions of the cerebral cortex, including somatosensory cortex. Degeneration of these neurons and their cortical projections is a major feature of the neuropathology of Alzheimer's disease. Injecting an excitotoxin into the basal forebrain to destroy nucleus basalis neurons provides a potentially useful animal model for studying the role of these neurons in Alzheimer's disease. Previously, we demonstrated that rats with nucleus basalis excitotoxin lesions performed poorly on a tactile discrimination task and on a test of working memory. In an effort to clarify further the role of impaired memory versus other types of impairment (e.g. disrupted somatosensory processing due to cholinergic deafferentation of somatosensory cortex), we compared a group of rats with bilateral nucleus basalis excitotoxin lesions and a group with bilateral somatosensory cortical ablations on a variety of behavioral tasks. Rats with nucleus basalis lesions performed as well as controls on a battery of neurological tests but exhibited increased emotionality unlike rats with somatosensory cortical ablations which performed poorly on the battery but were not hyperemotional. The two lesion groups were impaired significantly and to a comparable degree in performing two-choice tactile discriminations in a T-maze. In contrast, only rats with nucleus basalis lesions showed deficits in working memory as tested in an eight-arm radial maze. Both lesion groups performed comparably to sham controls on a test of reference memory involving a black/white discrimination in a T-maze. The findings suggest that rats with nucleus basalis lesions manifest disturbances in several of the same spheres (emotionality, somatosensory information processing, memory) that are disrupted in Alzheimer's disease and further confirm the utility of the excitotoxin lesion approach for studying the pathophysiology of Alzheimer's disease.